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Participants

• University of Bristol: Joel Goldstein,

• Desy, Hamburg: Lena Bashinska, Ingrid Gregor, Franziska Hegner, Ulrich Koetz

• University of Oxford: Rhorry Gauld, Andrei Nomerotski,

• IPHC, Strasbourg: Jrme Baudot, Nathalie Chon-Sen, Wojtek Dulinski, Mathieu
Goffe.

Agenda

We had three presentations and a discussion session encompassing several items, including
a tentative rough schedule for 2011. Agenda and slides are available at:

• http://indico.cern.ch/conferenceDisplay.py?confId=137090.

1 Ladder assembly, Joel

The first assembly of two bare flex cables on a SiC foam occurred early in April. No
major problems were discovered, only adjustments have to be made. Joel reported that
the process needs 2 days, essentially for the glue to cure.
The next step consists in assembling two flexes equipped with mechanical sensors
(MIMOSA 20) before mid-May. Then a position and stability survey will be conducted
with the setup available at RAL and the kind disposability of the only expert, Joel’s
former student Ryan. Good results will validate the ladder design concept and allow to
proceed with the assembly of two operational modules by early June.

The ladder support box still needs some additional machining for the air manyfold,
to be done in the coming week.

We agree on the following details:

• positioning ears on the flex will be cut out for the next assemblies,

• Joel shall try to estimate the amount of glue used in the process,

• the flex will be glued to its support for mechanical stability but does not need to be
electrically grounded to the support,
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• all aluminum supports involved will be grounded, holes for connection shall be
machined if necessary.

Joel mentioned that any assembly project involving another stiffener (SiC foam at a
different density or RVC) is not realistic before September due to the lead time to get the
sample (12 to 14 weeks for SiC and 6 to 8 weeks for RVC).

2 Module test, Nathalie

Nathalie reminded us that we have so far three modules:

• one Graphics PCB version of the 2010 design with 3 sensors (GPF1),

• two Optiprint polyimide version of the 2010 design with 6 sensors (OKF3 and OKF4
(which has one sensor broken)),

All these modules are operational. A new Optiprint polyimide flex shall be equipped
with 6 new sensors in May at IPHC (OKF5).

Nathalie’s slides contain a lot of measurements and you are strongly advised to go
through them in detail by yourself. We summarize by listing the main conclusions.

• It is possible to reduce the power dissipation of the sensors (about 100mW for each
sensor) by decreasing the analog power voltage from 3.3 V to 3.0 V.

• There is now a robust test bench for temperature measurement at IPHC. Without
air cooling and six sensors operating with a 1% activity, the temperature reaches
90◦C.

• A simple CPU fan is able to produce an air flow with a speed range between 1
to 2 m/s. This flow allows to decrease the temperature down to 50 to 55◦C. It is
important to notice that the temperature is then quite homogenous among sensors
(but there are still hot spots on sensors).

• Previous thermal simulations by Fransizka does not match very well those measure-
ments. But first order differences in the setup simulated and the reality were noticed
(sensor thickness, flex insulating top layer, air volume). New simulations shall try
to reproduce these first measurements.

• Temperature was observed to have a large influence on the temporal or fixed pat-
tern noise measured for the pixels. Some oddities (like noise pattern with the row
number) were noticed to vanish when the cooling is turned on.
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3 Flex design, Rhorry

Rhorry focussed his presentation on predicting from the flex design the effective impedance
of the differential LVDS lines. Using a software by POLAR Instruments he showed that the
most agressive specifications (e.g. 12 µm substrate thickness) leads to a priori intolerably
low impedance, about 50 Ω.
However, several caveats were issued:

• the impedance value predicted for the Optiprint 2010 specifications is 70 Ω while
Rhorry’s measurements showed the clock propagation is excellent,

• predictions using other tools (mentioned by Nathalie and including Cadence) varies
in large proportion (sometimes even above 100 Ω),

• there is an intrinsic inexactness in comparing impedance predictions and measure-
ments for the 2010 flex design because the LVDS lines are partly over a ground and
partly not, which is not possible to take into account with simple tools.

We agreed that, aside from impedance, it could be important to have specifications
for the clock propagation. Andrei suggested that we may produce the 2011 flex design
with the less agressive 2010 specifications first. Clock propagation measurements will
then assess the design electrical validity before going to the targeted specifications.
We shall take the final decision in view of the financial situation whenever we are are
ready to order the fabrication of the 2011 flex design.

Andrei reported that Pete shall be converging this month to produce a finalize new
flex design wich will be narrower, about 18 mm instead of 24 mm.

4 Discussion

Simulations

There was no new simulation results to report about but Franziska has written a sum-
mary of all the computation done so far (available from the PLUME page or directly to
http://www.iphc.cnrs.fr/IMG/pdf/summary_PlumeSimulation_Hegner_20-01-11.pdf).
We identified the following points for future work:

• reproducing thermal measurements on a single module,

• investigate alternatives for the support material and/or cooling strategy (single-
sided ladder, foam with carbon-fibers,...),

• evaluate the impact of the air flow on the ladder stability (will potentially only
happen at the end of 2011 after software upgrade),

• move on the simulation of the air flow through a full detector structure.
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Thermal mockup

DESY is preparing a thermal mockup of one ladder which now only miss the resistors to
provide the heat load.

Schedule

With respect to the 2010 design, the target is the following. An operational ladders shall
be ready by early June. Mechanical surveys in different conditions will occur soon after
(to be checked with Joel). Summer will be used to prepare the integration of this module
in a beam test (acquisition, control, cooling). We plan to benefit from a “parasitic” test
beam period in Autumn in order to acquire data.
A module, not dedicated to be mounted on a ladder, will still be available for further
studies.

The new (or 2011) design corresponds to a new flex with a mirror version allowing
to build a quite narrow ladder. Potentially, the mechanics (foam dimensions, jigs?) will
have to be adapted. The period from May to September shall be used to finalize the
design, validate the specification (with prototypes if needed) and fabricate potentially
several versions (copper and/or aluminum, Optiprint, Kharkov, CERN). In October we
can assemble the first module at IPHC, still with manual placement. By November,
the new automatic placement machine shall be ready at IPHC. The small production of
about 20 modules will then start. We do not anticipate to be able to produce more than
1 module a week. That means two modules will have to be mounted on a ladder every 2
weeks. From this very rough estimation, the 10 ladders required by the AID box could be
ready at the earliest in April 2012. It also means manpower for the mechanical handling
shall be available throughout this period (November 2011 - April 2012).

Next meeting

We agreed that the next meeting shall be face to face at CERN at the beginning of June.
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